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Col4a6 ȽčƆŜ  (Col4a6-KO){Ra9¦ȒŊɡL8ǚØ8ǉ(



















þê8ý2 ĔŦ&- 	(7K/ɮOcj83 20Çöē&-ÈƣLɮ1% 
BSA (Sigma, MO, USA)çŰ 5 % Goat serum (Life technologies, Tokyo, 
Japan )4 1 ŬɋugWZĸɮƇō¥L 4 4ŭÞľ%*-Anti 
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ƣLB 6M9ěǠLçM. 0.1M9Z_Ɲƕ (pH3.5)4 10ÇɋɮB668
13: 1 Çɋ¦ư%*-7ɮĘơ5&3Ƈō¥L¦ư%*7ÈƣL
¨ư&-Ƈō¥5&3 Alexa Fluor 488 donkey anti-rabbit IgG (Life 
technologies), Alexa Fluor 488 donkey anti-rat IgG (Life technologies) I





 ƽǡǹ: CELLnTEC advanced cell systems AG (Stauffacherstrasse, 
Bern, Switzerland)GȪÀ&-rjáǽǛǿƽǡǹHuman gingival 
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epithelial cells : hGECs)L¨ư&-üɦ8: CnT-prime epithelial culture 
medium (CELLnTEC advanced cell systems AG)Lư3ɮ37ɮ5 % CO2
ƍǀ4üɦ&-ǡǹ]u\tTj8Ȼ&-ŬƠ4 Accutase® 
ɬAdvanced Cell Technology and Engineering LtdɮTokyoɮJapanɭL¦ư%
*ǡǹLÎəĸɮȴƑ8ĹǦ&ɮǦǡǹLț9Ĕɧ8ư-
 hGECs 9ÇÕȠę8: Thin Cert ǡǹüɦQ]jGreiner Bio One, 
Kremsmünster, AustriaLưɮɑĜ9vj\8ĹĔŦ&-(7K/ɮ
ȿ chamber4I 12 well plateư Thin Cert ǡǹüɦQ]j8 5×105
±well 4 hGECs Lŝǐ&ɮCnT-Prime 3D barrier medium (CELLnTEC 
advanced cell systems AG, Stauffacherstrasse: 3D-medium831ŧɋüɦ&
-hGECs ǡǹüɦQ]j8ŗǂ&-9Lǈȟ&-ĸɮ chamber
9üøLèĲĸɮȿ chamber 8:üøLÑ)ɮȿ chamber 8 4mL 9
3D-mediumLÑɮ7ŧɋüɦ&-
 ȽčŌÌĔɧ8:ɮStealthTM RNAi (Life technologies, Tokyo, Japan L
¨ư&-1?Hɮrj Col4a6 StealthTM siRNA (siCol4a6L Lipofectamine 
RNAi MAX (Life technologies)LưɮɑĜ9vj\8ĹɮhGECs8Ƚ
 7 
čęÀ&-ȽčęÀ&- hGECs: 12well plateư Thin Cert ǡǹüɦ
Q]j8 2.5×106±well4ŝǐ&-üɦ 1ŧĸ8fp9üø
LèĲ&ɮȿfp89@ɮ4 mL 9 3D-medium LÑ-siCol4a6
ęÀĸ72Ŭɋ8RNALɮ7ŧĸ8eqYȩLòß&ɮț9Ĕɧ8ư-




 üɦǡǹG9 total RNA9ŎÆɮǜȒ8:ɮPureLink® RNA Mini Kit (Life 
technologies)Lư-Ŗà&- RNA]v: iScriptTM cDNA Synthesis 
Kit (Bio-Rad Laboratories, Hercules, CA, USA)Lư3ȳȯÄÞľLȌɮ
cDNALĺ-ēɅŀ RT-PCR: CFX96 (Bio-Rad LaboratoriesɭLư3ɮĂĨ
Þľ8: KappaTM SYBR®  FAST qPCR Kits (Kapa Biosystems, Inc., 





5. Western blotting 
 Protease Inhibitor Cocktail (Roche, Indianapolis, IN, USA)çŰ M-PER   
(Mammalian Protein Extraction Reagent; Thermo, Waltham, Massachusetts, 
USA)8 hGECs Lòß&ɮȭɞƒǇǆLȌɮeqYȩLŎÆ&-Ǫe
qYȩɅLēɅĸɮ10 µg9]vL 2.5% β~VvjTeoçŰ SDS
]vpgtN5Ɨå&ɮ5 ÇɋƢƏ&Ⱦ»ƧŅ8&-ĸ8ɮSDS-PAGE
4Çə&-+9ĸɮztgÕsmiǿPVDF ǿɷGE healthcare, 
Buckinghamshire, UK)8ȯÄ&-ȯÄ&- PVDFǿL 1% skim milk83ĕ
ƚ4 1ŬɋugWZ&-+9ĸɮKeratin10 KRT10)8Ę(I 1Ƈō¥
5&3ɮAnti-Cytokeratin 10 antibody (ab 76318, 1: 2000; Abcam, Cambridge, 
UK)5 Anti β-actin antibody (1:2000; SigmaL 483 12ŬɋÞľ%*-
Ƈ4ɮɱƇō¥5&3 goat anti 
-rabbit lgG-HRP (1:2000; Santa Cruz Biotechnology, Santa Cruz, CA, USA
C&!:goat anti-mouse lgG-HRP (1:2000; Santa Cruz Biotechnology)Lư
ĕƚ4 1Ŭɋ¦ư%*-_Zl9ƀÆ8: Forte western HRP Substrate 
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&-ǣǮºLǉ&- (õ 1A-C)?-ɮƽȖÕ{V91 18,19)4I
KRT109¿ƴǣǮÕĐŻȅ9Ǥźɮ+9ƻƪ:áȈǛǿ5ȹəƈǷ8ȕė%J
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ɲɯƻƯŲ8"Iú\[ α6 Ɇ5 KRT10 9ƻƪȗŹ 
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 {Raáǽ83ɮǸƯ 12.5 ŧ8·9áȈǔȬĵň%JɮǸƯ 14.5
ŧ4+JG:ƺåLɊĊ&ɮǸƯ 15.5ŧ8:ɉɆ&3áȈĵň%JI$5
ǄGJ3I 20)+$4ɮáȈǛǿ9ƻƯŲ8"I α6Ɇ9ƻƪ5ƈǷȖÕ9
ŬǞÉLƀȚ(I-Bɮ{RaǸƯ 12.5 ŧG 18.5 ŧ9ǣǮÈƣL¦Ȓ&ɮ
HE ŻȅÝ<¿ƴǣǮÕĐŻȅLȌ0-+9ǤźɮǸƯ 16.5 ŧ8áȈɉɆ







ɳɯIn vivo 8"Iú\[ α6 Ɇ9ƅǺȗŹ  
 Ƈ8ɮCol4a6-KO{RaL¨ư&ɮCol4a69áǽǛǿƽ9ȖÕ8IĶ




Ń8£&3- (õ 4A,C)?-ɮȃìƖ$58ɮWT {Ra5ƌȰ&ɮ
Col4a6-KO {Ra9ƽǣǮ9ɜǒŰŃ8ƘĚ&3- (õ 4B)ťɮ28




ɴɯIn vitro 8"Iú\[ α6 Ɇ9ƅǺȗŹ 
 ůĸ8ɮhGECs9 3Ƈ»üɦƑ83 α6Ɇƽǡǹ9ȖÕ8IĶɟL
ƀȚ&-ÊB8ɮhGECsL 3Ƈ»üɦ&ɮCOL4A6F<ȖÕ{V9Ƚ
čƻƪɅLēɅŀ RT-PCRƑLư3ȗŹ&- 18,19)+9ǤźɮCOL4A69
Ƚčƻƪ:üɦɊĊ 3ŧƾ8ǟ 2.6²ɮ7ŧƾ8 4.7²9ƻƪũLȟB-ɬõ
5AɭťɮKRT1 F< KRT10 :ɮüɦɊĊ 3 ŧƾ?4ƻƪĄÓLȟB)ɮ
üɦ 7ŧƾ83ŰŃ7Ƚčƻƪ9ũLȟB- (õ 5B,C) 
 +$4 COL4A6 KRT109ƻƪLÌĻ&3IâǺŀLƀȚ(I-B8ɮ
siRNA _ah}Lư3 COL4A6 9ƻƪŌÌĔɧLĔŦ&-+9Ǥźɮ
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siRNA LȽčęÀ&-hGECs83COL4A69ƻƪ:ǟ80%ŌÌ%Jɮ
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õ 1 áȈǛǿ5ɢǛǿ9ǣǮĐƼȗŹ  
 8ȶɪ{Ra9ÍɣŤ9ǻƞƃŵGqtPÈƣL¦Ȓ& HEŻȅLɮɛ
ǻƞƃŵGÅǤÈƣL¦Ȓ&ɮ¿ƴǣǮÕĐŻȅLȌ0- (A-C): HE Ż
ȅºɮ (B, C):ɮ+J,JáȈǛǿ5ɢǛǿ9őćºLǉ((D,E):áȈǛǿ





õ 2 ȖÕƽ5ɛȖÕƽ9ýĭǿ8"Iú\[9ƻƪȗŹ 
 {RaáȈǛǿ9ú\[9¿ƴǣǮÕĐŻȅºLǉ( (A, B):
α1(IV)ɮ(C, D): α2(IV)ɮ(E, F): α3(IV)ɮ(G, H): α4(IV)ɮɬI, Jɭ: α5(IV)ɮ
(K, L): α6(IV)8Ę(I¿ƴǣǮÕĐŻȅ9Ǥź4Hɮ+J,JƋȖÕ




õ 3 ƻƯŲ8"Iú\[ α6 Ɇ5 keratin 10 (KRT10)9ƻ
ƪȗŹ 
 ǸƯ 12.5ŧ (A, E)ɮǸƯ 14.5ŧ (B, F)ɮǸƯ 16.5ŧ (C, G)ɮǸƯ 18.5ŧ (D, 
H)9{RaɣȿÍɣŤ9 HE Żȅº (A-D)F< α6(IV)5 KRT10 8Ę(I¿




õ 4 In vivo 8"Iú\[ α6 Ɇ9ƅǺȗŹ  
 Ưĸ 0ŧɫɬNewborn miceɭɬAɭ5 28ȶɪ (Aged mice) (D)8"IWT
{Ra5 KO{Ra9 Keratin 10 (KRT10)8Ę(I¿ƴǣǮÕĐŻȅº9Ǥź
Lǉ( (EpiɸƽǣǮɮ MɸɋȇǣǮ)?-ɮWT {Ra5 KO {Ra9
ƽǣǮ9ɜǒF<ƽǣǮÂ9 KRT10ɕŀƩLǘÆ&ɮƽǣǮ9ɜǒ (B, 




õ 5 3 Ƈ»üɦ8"Iú\[ α6 Ɇ9ƅǺȗŹ  
 (A-C) hGECsLcell culture insertsLư37ŧɋ3Ƈ»üɦ&ɮ0ɮ3ɮ7ŧ





jLư33Ƈ»üɦ&ɮ3ŧĸ8total RNALòß&ɮCOL4A6 (D)ɮKRT1 (E)ɮ
KRT10 (F) 9ȽčƻƪLēɅRT-PCR8FHȗŹ&-+J,J9Ƚčƻ
ƪɅ9ĩù´ ±ƃƜµģLZt8ǉ(  (Ęľ97 tƀē , *p<0.05, 




õ6 Col4a6-KO {Ra9ýĭǿ8"Iú\[5Ɇ9ƻƪ     
28ȶɪ{Ra8"IWT{Ra5KO{Ra9α5(IV)F<α6(IV)8Ę(I¿



































100 µm 100 µm 
α1(IV) α2(IV) α3(IV) 

































































E12.5 E14.5 E16.5 E18.5 
α6(Ⅳ)/KRT10 α6(Ⅳ)/KRT10 α6(Ⅳ)/KRT10 α6(Ⅳ)/KRT10 
50 µm 50 µm 50 µm 50 µm 
A  B C D 
















































































































































































































































































































































S: sense, AS:antisense 
KRT1: Keratin1 
KRT10: Keratin10 
COL4A6:Ⅳ型コラーゲンα6 
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